The [NiFe]-hydrogenases catalyse the two-electron interconversion of two protons and molecular hydrogen. 1 The nature of the Ni-Fe heterobimetallic active site in these enzymes is now established; the Ni centre is co-ordinated by two terminal and two bridging cysteinate donors, which co-ordinate to a Fe centre that is also bound by one carbonyl and two cyanide ligands (Scheme 1). Catalytic H 2 cleavage is associated with changes in the formal oxidation state of the Ni centre while the Fe centre remains in the Fe II state during turnover. 1c Three key states have been identified in a catalytic cycle (Scheme 1): Ni-SI, Ni-R and Ni-C. Thus, H 2 reacts with Ni-SI and undergoes heterolytic cleavage to form Ni-R which contains a bridging H À ligand. A co-ordinated Cys ligand may act as an initial proton acceptor for the accompanying proton before its transfer to other bases (B) about the active site. 3 The removal of an electron generates the EPR active S = 1/2 Ni-C state, which can be converted to an EPR-active S = 1/ comparisons with previously reported NiN 2 S 2 complexes possessing similar co-ordination spheres. 13 The shift of ca. [ Fig. S8(a) , ESI †] reproduces the principal features of the experimentally determined structure (Fig. 1) ; the average Fe-C distances are ca. 0.02 Å shorter and the Ni-S and Fe-S distances are ca. 0.04 Å longer in the calculated structure of [1] 2+ (Table S3, (Fig. 2) . Thus, the close correspondence between the calculated and experimental structures, and IR spectra suggest that the DFT calculations provide a reasonable description of the geometric and electro- Fig. S8(b) and Table S3 . This structural rearrangement may also underpin the differences in profiles of the cyclic voltammograms of [1](PF 6 ) 2 recorded at 298 K (Fig. S2 , ESI †) and 243 K (Fig. S6, ESI †) , and these underestimations have been attributed partly to overestimations in spin delocalisation into ligand-based orbitals in the calculated electronic structures. 20, 26 Thus, these results, together with the excellent agreement between the calculated and experimental IR spectra, Fig. 3 (a) 
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